1. The first is OHS in the context of obstructive sleep apnea that is caused by complete or partial obstructions of the upper airway. This is confirmed by the occurrence of 5 or more episodes of apnea (suspension of external breathing), hypopnea (overly shallow breathing) or respiratory-related arousals per hour (high apneahypopnea index) during sleep. 2. The second is OHS primarily due to "sleep hypoventilation syndrome"; this requires a rise of CO2 levels by 10 mmHg (1.3 kPa) after sleep compared to awake measurements and overnight drops in oxygen levels without simultaneous apnea or hypopnea. Overall, 90% of all people with OHS fall into the first category, and 10% in the second.
The first step in successful management starts with making the diagnosis of OHS and referring the patient for polysomnography (sleep study).
Diagnostic criteria for obesity hypoventilation syndrome include:
BMI > 30 kg/m2 awake arterial hypercapnia -PaCO2 > 45 mm Hg rule out other causes of hypoventilation polysomnography reveals sleep hypoventilation with nocturnal hypercapnia with or without obstructive apnea/hypopnea events
The most effective treatment is weight loss, but it is often possible to relieve the symptoms by nocturnal ventilation with positive airway pressure (CPAP; Pic. 1) or related methods. The optimal management of patients with OHS requires multidisciplinary approach combining different medical and surgical subspecialties.
Obesity
Although obesity is also a well-recognized factor for obstructive sleep apnea and is a necessary condition for OHS; however, not all obese patients develop OHS. The pathophysiology of OHS is complex as obesity is not the only risk factor, and this may explain why the fact that some obese subjects develop OHS while others maintain normal gas exchange is not fully understood (Pic. 2).
Obesity leads to reduction in chest wall compliance and respiratory muscle endurance with increased airway and chest wall resistance. In addition, there will be loss of expiratory reserve volume accompanied in cases of morbid obesity, with reduction in total lung capacity and functional residual capacity. Lower lung volumes with collapse or closure of a lung (basal atelectasis) predispose to localized hypoventilated areas, resulting in shunting and ventilation/perfusion mismatching. The final result is an abnormally low level of oxygen in the blood (hypoxemia), especially in the supine position; impaired pulmonary function, which is determined on testing; and progressively worsening disability.
It has been long recognized that obese individuals have greater CO2 production compared to non-obese individuals, along with increased consumption of oxygen. Although increased CO2 production due to obesity alone is unlikely to result in hypercapnia. Reduced responsiveness to hypercapnia appears to be a critical and common feature in the pathogenesis of OHS.
Pic. 1: Positive airway pressure (CPAP) machine A typical CPAP machine houses the air pump in a case lined with sound-absorbing material for quieter operation. A hose carries the pressurized air to a face mask or nasal pillow.
Pic. 2: Pathophysiology of obesity hypoventilation syndrome
A simplified algorithm for the pathophysiology of obesity hypoventilation syndrome. OSA: Obstructive sleep apnea; OHS: Obesity hypoventilation syndrome.
Levels of leptin, a hormone made by adipose cells that helps to regulate energy balance by inhibiting hunger, may play a mediating role. Leptin acts on the hypothalamus to reduce appetite and increase energy expenditure. It also stimulates ventilation. Either a deficiency of leptin or decrease in its activity (e.g., leptin resistance) could contribute to hypoventilation even in the absence of excessive mechanical loading. Interestingly, leptin levels rise when OHS-related hypercapnia is reversed with positive pressure ventilation (PPV).
 Find more about related issues  Diagnoses Obesity A disease of excess body fat that can have a negative effect on health, leading to reduced life expectancy and other health problems. Learn more at: www.fertilitypedia.org/therapy/diag/obesity
